The concentration of 2-aminoethylphosphonic acid has been measured in seven genera of rumen ciliate protozoa. Expressed as milligrams per gram of total nitrogen, 2-aminoethylphosphonic acid concentrations ranged from 17.2 in Ophryoscolex spp. to 72.4 in Eremoplastron spp.
The amino acid 2-aminoethylphosphonic acid (AEP) was first identified in the mixed ciliate protozoa from the rumen of a sheep (12, 13) and has since been detected also in the free-living protozoon Tetrahymena pyriformis (15, 18) and in a number of marine invertebrates (16) . The occurrence of this compound in rumen ciliate protozoa and its apparent absence from plant tissues and rumen bacteria led to the suggestion that AEP might be a useful reference substance for the measurement of rumen protozoal populations (2) . Subsequently El-Shazly and co-workers (9) demonstrated a significant linear relationship between the concentrations of AEP in the rumen contents of sheep and the total protozoal counts at intervals after feeding. They considered the variability in these measurements to be an indication of possible differences in the AEP content of different ciliate species, since Abou Akkada et al. (2) Six of these genera were obtained from isolated sheep harboring either a single ciliate genus (P. multivesiculatum or Ophryoscolex spp.) or a limited population of no more than two genera. Details of the establishment of these populations and the isolation and subsequent management of the animals has been described previously by Eadie (6, 7) . The seventh genus, Isotricha, was obtained from a 9-month-old steer which had temporarily developed an unusually large population of this organism in conjunction with Entodinium spp. Details of the animals used, the ciliate genera present in each animal, and the various dietary treatments are given in Table 1 . All ciliate populations described for the sheep had been established for periods ranging from 9 months to 9 years at the time of these observations, and for most animals, the diet offered had remained constant throughout this period. All sheep received 750 to 900 g of a 2:1 mixture of roughage and concentrate per day given in two equal meals at 0800 and 1600 h. The roughage consisted of either artificially dried grass or suncured hay, both predominantly perennial ryegrass (Lolium perenne) in composition. The concentrate portion of the diet consisted of (in grams per kilogram): maize, 570; oats, 140; bran, 140; linseed cake, 70; white fishmeal, 70; minerals and vitamins, 10. The steer received daily 3.4 kg of a 1:1 mixture of barley concentrate (85% barley, 15% protein-mineral-vitamin supplement) and molassed sugar beet pulp; this mixture had been offered to the steer for 12 weeks before measurements were made.
Since it appeared at an early stage of the investigation that AEP concentrations were greater in ciliates obtained from sheep given dried grass rather than hay, the diet of sheep 285 was changed from hay to dried grass after the first series of measurements (sample 1), and further observations were made 3 months (sample 2a) and 6 months (sample 2b) after the charige of diet (Table 1) . Similarly, the subsidiary population of Polyplastron spp. in sheep 2; for convenience the genera are listed in order of decreasing AEP concentration, expressed per unit of total N. Although the N content of the ciliates examined in this study tended to be lower than the values reported by Holler and Harmeyer (11) , the N content of these organisms is known to vary throughout the feeding cycle and to be lowest shortly after feeding (14) . The total P concentrations reported here are similar to those observed by Abou Akkada et al. (2) . The concentration of AEP in the seven ciliate genera covered a two-to fourfold range, depending on the unit of measurement chosen, but there was no obvious relationship between AEP content and either the size or the taxonomic complexity of the specimens examined. Indeed, the only morphological feature to be associated in any way with AEP content was the presence of caudal spines in the two genera showing the two lowest values. Similarly, from comparisons of Epidinium spp. samples 1, 2a, and 2b and Polyplastron spp. samples 1 and 2, there did not appear to be any effect of the roughage constituent of the diet on the AEP content of the ciliates present.
The values recorded here for the AEP content of Isotricha spp. and Entodinium spp. are in reverse order and considerably lower than the values of 233.1 and 57.2 mg/g of N, respectively, obtained by Abou Akkada et al. (2) for the same organisms harvested from a cow. A difference in the particular species of ciliates examined in the two studies might obviously be involved but it seems unlikely that this would have resulted in such a wide difference in AEP content. Another possibility is that the P content of the diet used by these workers was very high (15.5 g/kg, compared with 4.1 to 5.4 g/kg for the diets in the present work), and this might conceivably have led to an enhanced synthesis of AEP. Differences in the analytical methods used might also have contributed to the apparent inconsistencies in the results.
It would appear from the wide range of AEP concentrations noted here that considerations similar to those applying to the use of 2,6-diaminopimelic acid as a marker for rumen bacteria (5) would apply also to the use of AEP as a marker for mixed protozoal populations. In particular, the harvesting and isolation procedures used must ensure that representative numbers of all species present in the rumen population appear in the final sample. This is notoriously difficult to achieve with the small entodinia, which often make up a large proportion of mixed ciliate populations but which may sediment only very slowly from rumen contents. They appear also, on the basis of the present evidence, to contain moderately high concentrations of AEP.
In contrast to earlier reports (2, 9, 10), there is now some evidence that significant amounts of AEP may be present in certain feedstuffs and in rumen bacteria harvested from faunated sheep (4, 17) and cattle (Whitelaw et al., manuscript in preparation); such findings obviously cast doubts on the validity of AEP as a specific marker for rumen protozoa.
